Abstract -The paper presents the results of the chromosomal counting of 59 species of genus Eucalyptus among which 55 are newly examined. All these species possess 2n = 22 including the four species for which the numbers 2n = 20, 24 and 28 have been reported. The number 2n = 24 previously raported in 9 species appears to result from a break of the chromosome first pair very often observed in the Eucalyptus in the metaphase and especially premetaphase stage. Although some contradictory cases of aneuploid have been reported in the literature, the large homogeneity of the chromosome number 2n = 22, now known for 135 (33.5%) distinct species, makes the genus Eucalyptus to be considered as a vast caryologic continuum who probably adopts a process of evolution based fundamentally on chromosome alterations.
INTRODUCTION
The Eucalyptus, a widespread genus of the Myrtaceae family, covers more than 50 % of the Australian territory (Pryor 1978 and Boden 1964) and also spread considerably in many countries of the world (F.A.O,1982) . The taxonomy of this genus is complex and requires continuous and varied studies (Pryor 1978 and Johnson 1976) . The difficulties are imposed by the considerable intraspecific variability and from the frequent interspecific hybridization favored by the mode of allogame reproduction of the genus (Pryor 1978 and Boden 1964) and from the raised number of species and synonyms (Pryor and Johnson 1971) . The contribution of cytogenetics to the solution of the Eucalyptus taxonomic problem is still very limited because the chromosomes of this plant group are of small size (1.2 to 2.5 µm according to Atchison 1947) and their staining and their scattering are done with difficulty as for fruit trees (Salesses 1967) . In this domain, the main available publications (Suguira1936; Atchison 1947; Darlington and Wyli 1955; Ruggeri 1960a; 1960b; 1960c; 1960d; 1960e and 1961; Moussel 1965; Bolkhoskik et al. 1969; Rye 1979; Haque 1984; Vijayakumar and Sybramanian 1985; Matsumoto et al. 2000) have permitted the knowledge of the chromosomal number 2n and / or n in about 80 species belonging in their large majority to the subgenus Syphyomurtus of Pryor and Johnson (1971) . The analysis of these data suggests that the genus Eucalyptus is concerned with an interspecific and intraspecific variation of the diploid chromosomal number 2n = 20, 22, 24 and 28.
On the basis of 2n = 22 and 2n = 24 observed, Ruggeri (1960d; 1960e) suggested two basic numbers for the genus Eucalyptus: x = 11 and x = 12.
The present investigation purpose is to determine the number of mitotic chromosomes of 59 species of genus Eucalyptus. For some species previously published with 2n = 20, 24 or 28, two to three sources have been reexamined to confirm or invalidate the presence of the intraspecific and interspecific variability in the genus Eucalyptus.
MATERIALS AND METHODS
Seed samples of all species of Eucalyptus examined were germinated in Petri dishes with filter paper moistened with tap water at 27°C. Roots were collected preferably when they were about 1-4 mm long, beyond they turn brown, harden and contain very little or not metaphasic plates. The pretreatment procedure of Tlaskal (1980) was used with modifications. The germinated seeds were placed in an aqueous mixture of 700 ppm of cycloheximide (Sigma) and 2500 ppm of 8-hydroxyquinoline (Sigma) in presence of an aquarium type aerator, at room temperature for 3 hours. After washing in tap water for 15 minutes, the seeds provided with their roots were fixed in 3:1 (v/v) absolute ethyl alcohol-acetic acid at 4°C for at least 24 hours. Roots were hydrolyzed in 1 N HCl at 60°C for 5 minutes and stained with Schiff's reagent for 1 hour. Root tips were squashed on slides in a drop of iron alum haematoxylin prepared following the methodology described by Henderson and Read (1968) . This combined staining method gives better results. For each species, the chromosomal number was counted in 75 to 120 metaphase plates extrated from 15 to 20 different roots.
RESULTS AND DISCUSSIONS
Chromosomal numbering results done show that the mitotic cells of all species examined possess whatever their geographical locality and their taxonomic position 2n = 22 (table 1, Fig.1 ). The basic number is x = 11 corresponding almost all the Myrtaceae family (Bolkhoskik et al. 1969; Pryor and Johnson 1971 and Rye 1979) . However, the number 4n = 44 has been counted in about 5-12 % of cells of very rare individuals of E. lansdowneana and E. ptychocarpa (Fig. 2) . This situation has also been observed by Vijayakumar and Subramanian (1985) in E. citriodora. The chromosomes of the cells with 4n = 44 appear clearly to be of more reduced size than those of the cells with 2n = 22 as noticed by Janaki Ammal and Khosla (1969) in E. citriodora artificial tetraploid. The plants (or cells) with 4n = 44 of the genus Eucalyptus are probably less or not viable. The absence of the polyploidy for the genus Eucalyptus would be due to the size of the cambial cells, too small to contain a larger chromosome number (Janaki Ammal and Khosla 1969). According to Darlington (1937) , the mechanical difficulty in the chromosomal separation in cambial cells constitutes an barrier to polyploidy in trees. Mehra (1972) sustains the hypothesis of implication of physiological factors that oppose the proliferation of the polyploidy. It is known that the artificial tetraploids obtained as well for the genus Eucalyptus (Janaki Ammal and Khosla 1969; Kapoor and Sharma 1985) that Pinus (Mehra 1972) reveal a slow growth and a weak vigor. This perturbation can be interpreted as an indicator of the natural species inability of the Eucalyptus and similar genus to support the doubling of their chromosome complement.
The numbers 2n = 20, 24 and 28 reported respectively for E. citriodora and E. globulus (Suguira 1936), E. flocktoniae (Ruggeri 1960c ) and E. erythronema (Ruggeri 1960d ) and E. citriodora and E. globulus (Harrison 1934) have not been confirmed in any of the different sources investigated (table 1) . We think that the number 2n = 24 also signalled in seven other species (E. redunca by Atchison 1947; E. corynocalyx by Ruggeri 1960d and Atchison 1947; E. pyriformis, E. forrestiana, E. bicolor, E. huberiana and E. cordierie by Ruggeri 1960e) result probably from a situation that we have often met with the Eucalyptus, the dislocation of the chromosome first pair arms at the level of the centromere. The two arms of the same chromosome sometimes remain connected by a long heterochromatin region, similar to the one observed by Rye (1979) in E. conglobata. The bonding of the arms of the two longer chromosomes seems to be very fragile in the metaphase and especially premetaphase stage. After the squashing, each of the two chromosomes often splits into two unequal parts (short and long arm), giving thus the appearance of a supplementary pair that leads to an counting a incorrect. Examples of these fractures are given in fig. 3 .
The stability of the chromosomal number limits unfortunately the interest of this study for the taxonomy of the genus Eucalyptus. Nevertheless, this constancy reveals the strong degree of closeness of the species of the different subgenera and explain why so many hybrids occur in nature (126 have been cited by Pryor and Johnson 1971) , and why fertile artificial hybrids are easily obtained. According to Atchison (1947) and Matsumoto et al. (2000) this homogeneity of the chromosome number also shows that the genus Eucalyptus remains a natural group with an evolution founded more on the reorganization of genes than on the alteration of the chromosome number. The Eucalyptus can be considered as belonging to the numerous more primitive genus as Pinus, Juglans and Michelia in which the polyploidy is unknown (Janaki Ammal and Khosla 1969).
CONCLUSION
The results of the present study and the data of the literature raise to 135 (33.5 %) the distinct species total of which the number of chromosomes 2n or n is now known. All 59 examined species invariably count 2n = 22. The reexamination of 4 species presumed with 2n = 20, 24 or 28 don't confirm these results. In spite of its ecological and morphological diversity, the genus Eucalyptus remains a natural group with a strong intraspecific and interspecific constancy of the chromosome number and keep an unique basic number x = 11. The use of the chromosome number as a useful criterion in the taxonomy of the Eucalyptus seems to be less probable. However, the absence of variability of the number of chromosome doesn't necessarily mean that the cytogenetics is without interest for the systematic of the Eucalyptus. A discrimination between species groups on the basis of the variability of the chromosome morphology and structure is not excluded. Karyotype comparison studies are in progress for the analysis of resemblances or the dissimilarities of species. 
